Sixty-two tissue substitute formulations have been selected for presentation in this Report. They include solids, powders, liquids, gels, and gases that can be used for phantoms, radiation detectors, detector walls, and fillings for ionization chambers, "tissue-equivalent proportional counters," and similar gas-filled detectors. These substitutes and their properties are presented briefly in Tables 5.1 and 5.2, together with references that provide more detail on their composition and use. Elemental compositions derived from these references appear in Appendix A, Tables A.1 and A.2. A few of these substitutes that are commercially available, are generic materials that are sold under a variety of trade names. Others are naturally occurring elements or compounds. In either case, specific references have not been cited. However, attention must be given to the use of specific batches for tissue substitution, because variations in manufacturers' formulations or the presence of impurities may alter the elemental composition in a way that can significantly change the radiation interaction properties of the substitute.
When selecting a tissue substitute, it is important to know how well that material matches the radiation interaction properties of the reference tissue for the specific application.
Primary radiation interaction data tabulated in Appendix B for body tissues and tissue substitutes, respectively, have been used to calculate relative matching errors for selected materials and key interaction quantities.
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The results of these calculations for photons, electrons, and protons are summarized in Table 5 .3. Each entry shows the energy intervals within which the percentage difference between substitute and the reference tissue is less than 3%, between 3% and 10% or greater than 10% for each mass-related interaction quantity. Similar data are not provided for neutrons because the resonance structures yield results that could not be summarized in a simple way.
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